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Abstract

Background: To assess the financial burden due to out of pocket (OOP) payments, two mutually exclusive approaches
have been used: catastrophic health expenditure (CHE) and impoverishment. Sub-Saharan African (SSA) countries
primarily rely on OOP and are thus challenged with providing financial protection to the populations. To understand
the variations in CHE and impoverishment in SSA, and the underlying determinants of CHE, a scoping review of the
existing evidence was conducted.

Methods: This review is guided by Arksey and O’Malley scoping review framework. A search was conducted in several
databases including PubMed, EBSCO (EconLit, PsychoInfo, CINAHL), Web of Science, Jstor and virtual libraries of the
World Health Organizations (WHO) and the World Bank. The primary outcome of interest was catastrophic health
expenditure/impoverishment, while the secondary outcome was the associated risk factors.

Results: Thirty-four (34) studies that met the inclusion criteria were fully assessed. CHE was higher amongst West
African countries and amongst patients receiving treatment for HIV/ART, TB, malaria and chronic illnesses. Risk factors
associated with CHE included household economic status, type of health provider, socio-demographic characteristics
of household members, type of illness, social insurance schemes, geographical location and household size/
composition. The proportion of households that are impoverished has increased over time across countries
and also within the countries.

Conclusion: This review demonstrated that CHE/impoverishment is pervasive in SSA, and the magnitude varies across
and within countries and over time. Socio-economic factors are seen to drive CHE with the poor being the most affected,
and they vary across countries. This calls for intensifying health policies and financing structures in SSA, to provide
equitable access to all populations especially the most poor and vulnerable. There is a need to innovate and
draw lessons from the ‘informal’ social networks/schemes as they are reported to be more effective in cushioning the
financial burden.
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Background
Financial barriers are a key limitation to access health
services in low- and middle-income countries (LMICs)
[1, 2]. Financial barriers are usually related to out of
pocket patient payments and their impact on household
budget [3]. Two main approaches are used to assess the
financial barriers: catastrophic health expenditure that
occurs when out of pocket (OOP) payment equals or ex-
ceeds a pre-specified threshold of household expenditure
or capacity to pay [4, 5], and impoverishment that oc-
curs when the average household consumption after
health care payment is below the pre-specified inter-
national or national poverty line [6].
The incidence of catastrophic payments is reported to

be higher in low-income countries that rely on OOP,
and lower in countries that have some prepayment
mechanisms [5, 7]. While impoverishment is usually re-
ported in LMICs, catastrophic payments also exist in
high-income countries, and are slightly concentrated
amongst the less well-off [5, 8]. This trend is also ob-
served in African countries. Studies in Sub-Saharan Afri-
can (SSA) countries have shown that inequities in access
exist as a result of income differences and the level of
OOP within the country. The proportion of households
facing catastrophic health care payments has been
shown to vary widely between countries [9–11].The
World Health organization (WHO) argues that when
people suffer financial hardship due to OOP, it is impos-
sible to get closer to universal health coverage (UHC)
due to the high risk of catastrophe and impoverishment
[12]. Moreover, UHC aims to ensure that health care
benefits are distributed on the basis of need for care and
not on ability to pay [13]. The burden of OOP payments
has encouraged SSA countries to use different financial
arrangements to prevent catastrophic payments [14].
One of them is introduction of insurance systems with
universal population coverage [15], and another is re-
moval of user fees. There is also a trend by governments
to move out of the OOP payments that are considered
to impoverish those who are already poor [16]. Given
the over reliance on OOP payments in most of SSA
countries, and with most countries having inadequate
social insurance schemes, there is a strong need to
evaluate systematically the existing evidence on financial
inequity in access to healthcare. Furthermore, the effect-
iveness of the health financing system is seen through
protecting people against the risk of becoming poor,
while enabling them to make use of services [17]. In
addition, WHO underscores health care financing as one
of the crucial components of the broader efforts to en-
sure social protections [12].
Systematic reviews synthesise evidence given their

clearly formulated structure and the methodological
rigour [18]. Several studies have reviewed the variations

in health indicators in SSA; however, most of these have
focused on health status, service coverage and utilisation
indicators like mortality rates and incidence/prevalence
of diseases [19, 20]. There have been few reviews that
focus on unequal access to health care due to financial
barriers [21]. Lack of systematic reviews in this area is
perceived by policy makers as a limitation in decision
making and developing new strategies [22]. While there
are several systematic reviews on catastrophic payments
and impoverishment in LMICs [23, 24], very few have
incorporated literature from SSA, and those that have
done so have included only one or two countries from
the SSA region [5, 25]. A few other reviews that have
been conducted are disease specific [26–28] and do not
review the CHE risk factors. To our knowledge, there is
currently no systematic and/or scoping review that ex-
amines the scale and variations of CHE and impoverish-
ment across SSA countries. To understand the scope
and nature of the studies conducted in SSA, we apply a
scoping review approach. Scoping reviews are consid-
ered appropriate in that they not only bring together the
available evidence but also provide broader synthesis of
the evidence [29]. The aim of this study is to provide an
overview of the magnitude and distribution of cata-
strophic health expenditure and impoverishment due to
OOP for healthcare across SSA countries. Furthermore,
we also look into the determinants of CHE that have
been identified across SSA countries. This will not only
highlight the scale of the problem but also identify any
gaps that could potentially strengthen future research in
CHE/impoverishment in SSA countries. The findings
will help in developing effective health policies [30], that
are more targeted, prioritise the vulnerable populations
and address key risk factors. In addition, the findings
could help to inform strategic health financing priorities
of SSA member states by development partners/regional
blocs like the African union (AU), WHO and World
bank amongst others that invest in health initiatives in
the region.
This study therefore responds to the research question:

what variations exist in the distribution of CHE and/or
impoverishment and the associated risk factors across
SSA countries? The paper continues with the methods
section (searching strategy and study selection) followed
by the results section and discussion with conclusions.

Methods
This scoping review is based on the framework proposed
by Arksey and O’Malley [31] and incorporates recommen-
dations proposed by Levac [32]. In addition, the Preferred
Reporting Items for Systematic Reviews and Meta-Ana-
lyses [PRISMA] (See Additional file 1) that provides key
items considered to be essential and minimum compo-
nents of a systematic review or meta-analysis protocol
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[33], was applied to guide the screening and eligibility of
the studies.

Search strategy and inclusion criteria
Inclusion and exclusion criteria
This review included studies that focused on all popula-
tion groups including vulnerable groups like people liv-
ing with disability, the elderly or children in both rural
and urban settings. Studies with the primary aim of
assessing catastrophic health expenditure and household
impoverishment due to out of pocket payments in health
care were included. We particularly look at the incidence
of CHE and impoverishment, defined as the proportion
of households whose out of pocket spending on health
care is catastrophic or drives them into poverty. The in-
tensity of CHE or impoverishment defined as the extent
to which the household expenditure exceeds the set
threshold or poverty line was also included. In addition,
we reviewed studies that assessed the risk factors associ-
ated with the observed levels of incidence in cata-
strophic health expenditure.
We considered studies that assessed CHE and/or im-

poverishment due to seeking any type of health care ser-
vice including HIV/AIDS, TB, chronic illnesses, malaria
and maternal health services. The review was restricted
to studies undertaken in any of the 45 Sub-Saharan Afri-
can countries with coverage of either part of the country,
the entire country or multiple countries. Articles were
considered for inclusion if they were observational stud-
ies including cross-sectional studies, case-control, com-
parative or longitudinal studies. We excluded articles
that were discussion papers or general literature review
on CHE or impoverishment, qualitative studies that dis-
cussed CHE and those that addressed methodological is-
sues and global macro analysis on CHE. These articles
do not provide outcome measures that are relevant for
our study such as the incidence or intensity of CHE.

Search strategy
We commenced with a general search on Google
Scholar, and then searched in several databases namely
PubMed, EBSCO (EconLit, PsychoInfo, CINAHL), Web
of Science and Jstor. We also searched through the grey
literature of relevant organisations virtual libraries such
as World Health Organization (WHO) and the World
Bank. In addition, a forward search of authors men-
tioned in selected articles was also conducted. The
search terms included ‘Catastrophic’, ‘Impoverishment’,
‘Financial burden’, ‘Economic burden’, and under PubMed
search, we included the MESH terms for health expend-
iture, health care costs and Sub-Saharan African coun-
tries. These words were used for all the other database
searches. The detailed search chain for PubMed is pro-
vided in Additional file 2. Only studies published in

English language in the last 10 years (2006–May 2017)
were included for review.

Data extraction and analysis
The main reviewer extracted and analysed data from all
articles in consultation with the other authors. Informa-
tion extracted from the publications included context of
the study (country and year of publication), characteris-
tics of the included population, methodology (design of
the study, data source, sample size, type of analysis), pri-
mary (incidence and intensity of CHE/Impoverishment)
and secondary outcomes (determinants of CHE). Studies
were grouped by the outcome measures. As a primary
outcome measure, we use the incidence and intensity of
catastrophic expenditure and impoverishment. To meas-
ure the impact of OOP on household expenditure; vary-
ing thresholds were applied which varied from 5 to 40%
as a ratio of household expenditure or non-food expend-
iture. Information on the determinants of CHE and im-
poverishment were reported as secondary outcomes.
Articles were also classified according to four major SSA
regions (West Africa, East Africa, South Africa and Cen-
tral Africa).

Quality and risk of bias assessment
Although quality assessments are not a standard require-
ment in scoping reviews, it has been argued that the lack
of it could minimise the rigour and challenge the inter-
pretation of the findings [32]. In light of this, quality as-
sessment of the studies was conducted by the main
reviewer in consultation with the other authors. The
Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies was applied to evaluate the qual-
ity of the studies included. The tool is recommended by
the NIH and has been used in several systematic reviews
to assess internal validity [34] (See Additional file 3). For
each question, studies are given scores on a Yes (1) or
No (0), and others which include CD, cannot determine;
NA, not applicable and NR, not reported.
All the studies included in this review were assessed

for quality using the criteria that fits the respective stud-
ies, and for those studies which some elements of the
criteria did not apply, these were marked as not applic-
able. The assessment of exposure measures was only
done for those studies that focused on the risk factors
associated with CHE. On average, all the studies met the
quality criteria, apart from six studies [11, 13, 24, 29, 31,
34] that assessed exposure factors that vary by levels that
did not examine the different levels of exposure. In
addition, one multi-country study [18] did not report on
the sample size; thus, the three criteria related to the
study sample could not be determined. Figure 1 shows
the ratio of studies that met the respective criteria.
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Results
Study selection
The initial search identified a total of 512 articles from
the main journals and another 33 articles from the add-
itional databases of the WHO and the World Bank.
Once duplicates were removed, a total of 501 articles
remained. Using title and abstracts, one reviewer
screened all the identified articles based on an agreed in-
clusion criteria with the other two authors. A total of
445 articles were excluded largely due to being non-SSA
specific, or for having a general focus on national health
expenditure instead of CHE and impoverishment. A
total of 56 articles remained that were fully assessed for
eligibility; a second reviewer went through these selected
articles and provided recommendations. The three re-
viewers had concurrence to include 34 articles in the
final review analysis. The main reason for dropping 22
studies included the fact that the outcome was level of
OOP and not the proportion that was catastrophic.
Also, these articles do not provide information that
allow us to calculate the proportion of OOP that is/was
catastrophic for households, a global analysis of studies
that included one or two SSA countries, discussion pa-
pers or general literature review that provide a general

understanding of CHE, qualitative studies that dis-
cussed CHE and methodological studies. Figure 2 rep-
resents the PRISMA flow chart for the studies selection
process.

Characteristics of the included studies and quality of data
Of the 34 studies assessed, half were from the West Afri-
can region (11 from Nigeria), eight from the East African
region (4 from Kenya), seven from the South African re-
gion (2 from South Africa and 2 that were comparative
of South Africa with Lesotho and Mozambique respect-
ively), one from the Central African region and one cov-
ered three SSA regions (East, West and South Africa).
One could argue that literature from the Central African
region was missing because the region is largely franco-
phone, while the review focused only on English studies.
However, there were several studies included from other
French speaking countries including DRC, Burkina Faso,
Mali, Benin, Senegal and Côte d’Ivoire. All the studies
identified were observational, of which 27 were cross-
sectional studies, 3 were cross-sectional comparative
across countries in the regions, 2 were modelled longitu-
dinal, 1 was a case control and another a prospective ob-
servational study.

0.0 0.2 0.4 0.6 0.8 1.0

1. Research question or objective in this paper clearly
stated

2. Study population clearly specified and defined

3. Participation rate of eligible persons at least 50%

4. All the subjects selected or recruited from the same or
similar populations

5. Sample size justification, power description, or variance
and effect estimates provided

6. Exposure(s) of interest measured prior to the
outcome(s) being measured

7. Tmeframe sufficient so that one could reasonably
expect to see an association between exposure and…

8. For exposures that can vary in amount or level, did the
study examine different levels of the exposure as…

9. Exposure measures (independent variables) clearly
defined, valid, reliable, and implemented consistently…

10. Exposure(s) assessed more than once over time

11. Outcome measures (dependent variables) clearly
defined, valid, reliable, and implemented consistently…

12. Outcome assessors blinded to the exposure status of
participants

13. Loss to follow-up after baseline 20% or less

14. Key potential confounding variables measured and
adjusted statistically for their impact on the relationship…

Proportion of studies
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Fig. 1 Quality assessment of included studies. The figure represents a summary of the quality assessment scores as per the assessment criteria/checklist
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Nineteen (19) of the studies focused on general health
care, while 15 focused on diagnostic categories including
4 on chronic (non-communicable diseases), 5 on HIV/
ART care and treatment (with one being comparison
with Obstetric and TB), 2 on obstetric care (one being a
comparison with TB, HIV/ART), 3 on TB (one compari-
son with obstetric and HIV/ART), and 3 on malaria.
The number of studies increased over years with only 8
(24%) being published between 2006 and 2011, while 26
studies (76%) were published between 2012 and May
2017. Half of the studies covered a sub-national popula-
tion within the respective country, while 14 studies
(41%) had a national coverage, and 3 studies were
multi-county in that they focused on more than one
country. The national studies utilised data from various
national household surveys including the National Living
Standard, Social Economic Survey, Poverty Monitoring
Survey, Health Expenditure and Utilization Survey, while
the sub national studies sampled the respective regions

or specific target population. A few other studies utilised
hospital data to gather data on expenses paid for the
various services provided; the limitation was the small
sample sizes. See Appendix 1 for all studies included in
the review by various characteristics.

Incidence and intensity of catastrophic health
expenditure in SSA countries
The large majority of studies focused only on the inci-
dence of CHE (n = 23), while some focused on both inci-
dence and intensity (n = 11), and a set of others focused
on the determinants of CHE (n = 18). Catastrophic health
expenditure varied greatly between countries. However,
cross-country comparisons are difficult because of the dif-
ferent thresholds, sample sizes and data sets used in the
various studies. Given these variations, we shall discuss
the magnitude and distribution of catastrophic payments
based on the most commonly used thresholds; that is 10%

Fig. 2 PRISMA flow chart. The figure presents the flow of information through the different phases of studies selection. It maps out the number
of records identified, included and excluded, and the reasons for exclusions
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of household income [35] and 40% of non-food expend-
iture [9]. Table 1 below summarizes the incidence and in-
tensity of CHE as repoted in the articles reviewed.
The proportion of households facing catastrophic pay-

ments varied widely by the threshold applied. In most of
the studies, the incidence of catastrophic expenditure
was seen to be lower when higher thresholds were ap-
plied [36, 37], at 10% the average incidence of CHE was
23% while at 40% the average was 17%. Generally, we
noted that CHE was highest when a specific diagnostic
service was assessed. Amongst the various diagnostics,
HIV/ART and malaria had the highest incidence. In-
patient HIV patients in Nigeria had the highest inci-
dence of CHE (100%) at 10% household expenditure,
while at 40% non-food expenditure, the incidence was
reduced to 94.3% [38]. There was a high incidence of
CHE at 40% non-food expenditure in the Democratic re-
public of Congo amongst hospitalised children with se-
vere malaria which was at 81.1% capacity to pay [39].
Both studies with a high incidence targeted specific
groups of patients and thus were not national represen-
tative surveys. TB patients also incurred a high incidence
of CHE in Benin at 71.8% at the threshold of 10% of
household expenditure [40].
Variations are also observed within countries, for in-

stance, two national studies in Nigeria that focused on CHE
at 40% of non-food expenditure, one reported CHE of 1.7%
[41], while the other [42] reported ten times more at 17.2%.
However, in the same studies, at 10% of household expend-
iture, CHE was closer in range at 22.7% and 25.7% respect-
ively. Figure 3 shows the variations in the level of incidence
of CHE in various Sub-Saharan countries, with many coun-
tries still experiencing high CHE over time.

The intensity of catastrophic health expenditure,
which is an indication of how much expenditure exceeds
the thresholds ranged from 0.1 to 25% when the 40%
proportion of non-food household expenditure threshold
is applied, and 1–11% when the 10% proportion of
household expenditure is applied. There was relatively
little difference between the intensity reported for gen-
eral health care and that reported for specific diagnostics
like HIV/ART, TB, malaria and chronic illnesses. Most
studies on diagnostic care did not report on intensity;
thus, we have less evidence to discuss the severity of
CHE due to the use of diagnostic services and treatment.
The intensity of CHE was found to be lowest amongst
South African countries, while in East Africa and West
Africa, the intensity was within the same range.

Determinants of catastrophic health expenditure
Eighteen (18) studies assessed the determinants of CHE
in the respective countries for both general health care
and specific diagnoses. The articles assessed various de-
terminants; thus, this review will discuss the overarching
determinants reported in the majority of studies. These
are summarised in Table 2. See Appendix 2 for determi-
nants reported in each of the study.

Household economic/income status
Households’ income level is the most consistent deter-
minant of catastrophic health expenditure with higher-
income groups being less likely to incur CHE relative to
middle income- and lower-income groups [39, 43, 44].
This is also observed amongst HIV/ART related studies.
Lower-income groups had a higher likelihood of incur-
ring CHE on ART services, given that they are more

Table 1 The incidence and intensity of CHE in SSA by regions

Region (countries) Articles that reported CHE;
n (%)

CHE incidence: % range [threshold] CHE intensity; % range [threshold]

General health care Diagnostics1 General health care Diagnostics2

Region 1: West Africa
countries: Benin = 1; Burkina Faso = 1;
Côte d’Ivoire = 1; Mali = 1; Nigeria = 11;
Senegal = 1; Ghana = 1

17 (50%)
[2, 4, 5, 7, 10, 11, 15–17,
19–21, 24, 26, 28, 30, 33]

2.4–25.4[*]
1.7–27[**]

8.2–71.8[*]
9.8–44[**]

3.4–7.8[*] 6–7.8 [*]
8.3 [**]

Region 2: East Africa
countries: Kenya = 4; Uganda = 2;
Tanzania = 1

8 (24%)
[1, 3, 6, 8, 9, 13, 31, 34]

1.5–22.8[*]
2.9–18[**]

None 2.5–11[*]
5.7–25[**]

None

Region 3: South African
countries: South Africa = 2; Zambia = 1;
Malawi = 2; Madagascar = 1; Botswana = 1;
Lesotho = 1; Mozambique = 1

7 (21%)
[12, 14, 22, 23, 25, 29, 32]

0.09–11.2[*]
0.7–9.3[**]

9–39.9[*]
4.5–34[**]

1.01[*]
0.1[**]

None

Region 4: Central Africa
countries: Democratic Republic of Congo= 1

1 (3%)
[27]

None 46.4[*]
81.1 [**]

None None

Region 5: Multi-region
South Africa, Ghana, Tanzania = 1

1 (3%)
[18]

0.1–2.4[**] None None None

*At 10% household income
**At 40% non-food expenditure
1,2Malaria, HIV/ART, epilepsy, diabetes, TB, obstetric care
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likely to use their savings on food and other routine
household expenditures [45]. Besides the type of disease,
the power of association varied by country of study. For
instance, amongst studies conducted on CHE due to tu-
berculosis (TB), it was found that the power of associ-
ation (CHE–lower-income groups) was higher in Benin
[40] than in Nigeria [46].

Type of health care provider
In case health services are provided by public hospitals,
a higher CHE is observed. This is especially observed for
inpatient services [47, 48]. Within the public health care
system, seeking services at the primary health care level
like health centres and posts had a reducing effect on
CHE [30, 49]. In some countries, seeking care from a

private health facility is associated with increased CHE
relative to seeking care at public facility [50], while in
others, seeking care from public and private is associated
with higher CHE compared to confessional structures
[39]. Seeking services from traditional healers due to
cultural beliefs on various illnesses is associated with
high CHE [51].

Type of illness
The presence of a household member with a chronic
disease increases the likelihood of experiencing CHE
[44, 51, 52]. While the number of illness episodes
amongst adults significantly increases the odds of CHE;
the average number of illness episodes amongst children
in a household has no effect on CHE [44]. Simple illness

Fig. 3 The level of CHE in SSA. The figure represents the level of CHE reported in the various studies/articles across countries over time. It plots
the percentage of households with CHE at thresholds of 10% household income and 40% non-food expenditure, against the study period
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like coughs did not increase the risk of CHE [53]. In
cases of TB care, households with an HIV patient are
more likely to incur CHE than those not affected by
HIV [50]. Contrary to expectation, having a disability
has no effect on CHE [44]. However, occurrence of ad-
verse events such as accidents or injury increases the
likelihood of CHE [30, 53].

Characteristics of household members
Characteristics of the household head and members
were mentioned in the majority of studies. However, dif-
ferent studies focused on different parameters including
age of the household member, employment status, edu-
cation level and female/male headed households. House-
holds with older heads and older main income earners,
lower education or with unemployed heads are more
likely to incur CHE [52, 53]. Full-time employment is
protective against CHE, especially amongst couples
where the women has a full-time job [45]. Also, employ-
ment status and occupation are associated with CHE,
for instance, having a household head who is a manual
labourer increases the likelihood of CHE [16, 51, 52].
There are studies with different results, for instance, a

study in Zambia shows that the education and employ-
ment status of the household head is not significantly as-
sociated with the likelihood of incurring CHE [49]. Also,

a study in Nigeria finds counter intuitive evidence that
more educated households are more likely to incur CHE
than the less educated household [43].
There are mixed results about the probability of incur-

ring CHE and gender. Female-headed households have a
higher probability of facing CHE [47]. On the contrary, a
study in Botswana observed that female-headed house-
holds are less likely to incur CHE [16]. In another study
in Nigeria, households with a male patient are more
likely to experience CHE [50], whereas in another study
in Côte d’Ivoire, households of HIV-infected women
have a higher risk of incurring CHE [54].

Geographical location and distance to health facility
Location of residence is seen as an important predictor
of CHE. However, this varies by the location of the
study. In Kenya, for instance, households located in mar-
ginalised counties have higher odds of incurring CHE
[52], while in Benin, a study on TB patients shows the
odds of CHE are higher for patients residing in urban
areas, but when confounded with education, the effects
disappear [40]. A study in Nigeria conducted amongst
patients at a rural hospital shows that urban residents
incur higher rates of catastrophic payments; this is due
to transportation costs to the rural hospital [50]. Gener-
ally, living in urban areas is protective of CHE [30, 48,

Table 2 Determinants of CHE

Determinants of catastrophic health expenditure (CHE) Western Africa South Africa East and Central Africa Total studies per determinant

Household economic status:
Poor-income households
Middle-income households
High-income households

4
[5, 15, 28, 33]

2
[12, 14]

4
[1, 6, 13, 27*]

10

Type of health care provider:
Private
Public

2
[11, 24]

1
[14]

5
[1, 9, 13, 27*, 34]

8

Type of illness:
HIV-ART
Tuberculosis
Obstetrics
Malaria
Chronic illnesses

5
[5, 10, 11, 24, 33]

2
[12, 29]

5
[1, 6, 9, 13, 27*]

12

Household member characteristics
Employment status
Education level
Gender/sex
Age of household members

5
[5, 15, 24, 28, 33]

3
[12, 22, 29]

7
[1, 6, 9, 13, 27*, 31, 34]

15

Geographical location
Distance to the health facility
Residence (rural/urban)

3
[24, 11, 15]

3
[14, 22, 29]

5
[1, 6, 9, 31, 34]

11

Social insurance/health scheme
Health insurance
Social network scheme

3
[5, 11, 28]

Nil 1
[9]

4

Household size and composition
Number of household members
Household with elderly people
Household with under 5 children

5
[5, 10,11, 24, 33]

2
[12, 22]

6
[1, 6, 9, 13, 31, 34]

13

*Central African region (Democratic Republic of Congo)
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55, 56]. However, it is found to be protective for
non-poor, but not for the poor [47]. Living far from the
nearest health care centre is associated with increased
CHE [49, 55].

Social insurance/welfare scheme
Informal financing mechanisms through mutual orga-
nisations, informal groups and merry go rounds un-
like formal health insurance is observed to reduce
the risk of CHE [43]. Thus, patients with a poor
social network are more likely to incur CHE [40].
Households that are enrolled in health insurance are
engaged in mutual health organisations, or an infor-
mal social safety net (such as membership in a merry
go round) have a reduced risk of catastrophic spend-
ing [30, 53].
In certain cases, health insurance is not a significant

determinant, for instance, in Kenya, because it only
covers a small proportion of households and only in-
patient services [48]. Health insurance is observed not to
protect households from CHE due to HIV/ART services.
A study in Côte d’Ivoire observed no association be-
tween CHE and households having health insurance.
This is because households continue to cope with
HIV-related costs over time, thus, the financial burden
increases [54].

Household size and composition
Households size is associated with CHE, with larger
households (of more than five members) having a higher
risk of incurring CHE [16, 51, 52, 54].
It is observed that having an elderly member (above

65 years) in the household imposes a higher risk of
CHE for the household, meaning that elderly people are
more vulnerable [39, 47, 52]. If the household has an
elderly patient, (older than 40 years) CHE is likely to be
high [40, 50]. In Nigeria, there seems to be a positive
but not significant elderly effect [43]. Despite children
being vulnerable to diseases, a study in Kenya showed
that having a member aged under five decreased the
odds of CHE [39].

Household impoverishment in Sub Saharan-Africa
countries
Household impoverishments due to catastrophic health
expenditure are measured using different poverty lines
in the different studies including the subsistence pov-
erty line, the national poverty line (NPL) and the
international poverty line (IPL). A study in Uganda
that used both the national ($1.31) and the inter-
national ($1.25) poverty line [57] finds that the per-
centage poverty head count after health payment is
higher when IPL is applied at 18.1%, while that of the
NPL was 17.1%. Only one study in Malawi assesses

impoverishment due to CHE for chronic illness [58];
all the other assessed impoverished due to CHE re-
lated to general health care.
The percentage of households that is impoverished

ranges from 1.4 to 4.5% in the various countries. On
average, 2% of households are impoverished due to
health payments across all countries with Nigeria and
Uganda having the largest proportion of household
impoverished, 4.1% and 4.5% respectively. We note that
the proportion of household impoverished in some in-
stances increased and also decreased over time across
countries and also within the countries. This is, for ex-
ample, the case of Kenya in 2003, percentage of house-
holds impoverished was 1.5%, which increased in 2007
to 2.7% and decreased in 2013 to 1.6%. In Nigeria, a
study using data collected in 1999 showed 2.5% house-
holds being impoverished and 4.1% in 2009, and in
Malawi, households being impoverished were 0.9% in
2011 and 1.7% in 2012. Out of pocket payments induced
a further 5.6% (ranging from 2–7%) of households on
average into poverty with Uganda being the highest and
an outlier at 18%. We observe no regional variations,
but within regions there are variations, for instance, in
West Africa, a study in 2009 [36] found that 4.1% of
households in Nigeria were impoverished due to OOP
relative to 1.4% of households observed in 2011 in
Senegal [30]. In East Africa, similar variations were ob-
served, a study in Uganda showed that 4.5% of house-
holds were impoverished [57] compared to neighbouring
Kenya where 2.7% [59] and 1.6% [52] households were
impoverished in 2007 and 2013 respectively Fig. 4.
Table 3 summarises the pre- and post-poverty head
count after health care payment and the associated pov-
erty incidence.

Discussion
We observed some limitations that should be consid-
ered when interpreting the findings. First, the studies
utilised different survey data including national house-
hold surveys, targeted population surveys and hospital
data. Secondly, there were variations in the measure-
ment of expenditure with some studies including only
direct medical costs while others assessed both direct
and indirect medical costs [52]. Also, there were varia-
tions of the thresholds applied across the different stud-
ies to measure catastrophic health expenditure, which
makes it challenging to draw direct country compari-
sons. Furthermore, the proportion of households that
experience CHE is dependent on the threshold used to
define it [25].
In addition, impoverishment was measured using

different poverty lines including subsistence, national
and international poverty line. Given the main aim
was to focus on CHE studies, the articles assessed on
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impoverishment were not exhaustive of the available
literature on the same in SSA countries, but a repre-
sentation of those that assessed both CHE and
impoverishment.
We note that several studies rely on data collected sev-

eral years (up to 10 years) back before the article was

published, thus not providing a true reflection of the
current context. Furthermore, use of alternative data
means that the data was not solely collected for the pur-
pose of this type of analysis, thus could bias the results.
The search and selection process was mainly con-

ducted by the lead author. This could lead to a

Fig. 4 Level of impoverishment. The figure represents the percentage of household impoverished after health payments against the poverty
head count prior to health payments across countries

Table 3 Impoverishment due to health payments in SSA by regions

Author County Pre-payment poverty
head count (%)

Post-payment poverty
head count (%)

Households
impoverished (%)

Relative
difference (%)

Xu et al., 2006 [47, 48] Kenya 29α 30.5 1.5 5

Kwesiga et al., 2015 [57] Uganda 24.5β 29 4.5 18

Barasa et al., 2017 [52] Kenya 66.6β 68.21 1.61 2

Ichoku and Fonta, 2009 [41] Nigeria 69.4β 72 2.6 4

Chuma and Maina, 2012 [59] Kenya 54.9β 57.6 2.7 5

Sene and Cisse, 2015 [30] Senegal 46.71β 48.14 1.43 3

Mchenga et al., 2017 [37] Malawi 50.98β 51.9 0.92 2

Ichoku et al., 2009 [36] Nigeria 57β 61 4.14 7

Wang et al., 2016 [58] Malawi 43ϕ 44.7 1.7 4
αSubsistence poverty line
βNational poverty line
ϕInternational poverty line [$1.25 per day]
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limitation or bias in the information retrieved from
the articles selected for final review. However, all au-
thors were involved in deciding the key search
words, and the search string was discussed and
agreed upon by the three reviewers. At every stage of
the selection process, the three authors held frequent
discussions to analyse the output(s). In addition, the
use of MESH terms for key journal searches like
PubMed ensured that all possible words were in-
cluded in the search. We note that this has no sub-
stantial impact on the findings given the final articles that
were reviewed represented 17 Sub-Saharan African coun-
tries from across all the different regions and a range of
health areas.
West African countries incurred higher CHE relative

to the other regions. This could be because most stud-
ies utilised convenient sampling of pre-selected vulner-
able groups with small sample sizes rather than
national representative household economic surveys,
which were largely used in other regions. Furthermore,
it has been argued that the use of convenience sam-
pling is likely to bias results and conclusions; thus, in-
terpretation should be done with caution [28]. For
instance, of the 11 studies conducted in Nigeria, only
two [41, 42] utilised national representative household
surveys, and we note that most studies reported differ-
ent incidences of CHE.
Patients with HIV/ART, TB and malaria experience

the highest incidence of catastrophic expenditure.
This could largely be due to the fact that individuals
with HIV continue to incur health expenses through-
out the time of their illness, while those with TB are
in continuous medication for about 6 months or
more, and Malaria could have several repeat episodes
within a family.
Studies have found that affordability of treatment in

LMICs is low as large proportions of population are
pushed into poverty due to medicine procurement,
hence the need for subsidies [60]. However, this re-
view revealed that non-medical related costs like
transportation costs which are invariably greater for
the poor living far from the health facilities, food re-
lated costs, non-routine tests and inadequate care
(due to shortages of drugs and medical services) in
public primary health care facilities largely influence
CHE which is consistent with other studies [54, 55,
61, 62]. This therefore means that on the contrary,
subsidising the cost of drugs or removal of user fees
alone may not necessarily protect households from
CHE. It is revealing that non-medical expenditures
are much higher than medical expenditures, with food
and transport being the two most significant expend-
iture components [38]. We note that where user fees
are abolished, CHE declines for the non-poor but

surprisingly remains the same for the poor, thus not
encouraging the poor to seek care [47].
All study findings are consistent that the poor

have a higher incidence and are more likely to incur
CHE than the well-off. Furthermore, studies show
that the poor are more burdened with out of pocket
payments and catastrophic expenditure [59, 63–65].
This is largely due to the fact that for households
with a low income, even a small amount of health
care costs can be catastrophic [49]. This is contrary
to studies in low- and middle-income countries else-
where like Asia, whereby the well-off are seen to
have a higher incidence of CHE given their likeli-
hood to spend more on health care unlike the poor
[8, 66, 67]. This demonstrates that there is signifi-
cantly less financial protection going to the poorest
sections of the population in Sub-Saharan African
countries.
Surprisingly, seeking services from the public sector

increases the risk of CHE, despite no or modest
charges for public sector [68]. This is possibly be-
cause most people who seek services from public ser-
vice providers are from lower-income quintiles. In
most SSA countries, people who seek care in the pri-
vate sector are more likely to be well-off, hence have
the capacity to pay. Nevertheless, this is not the case
in many other countries that show CHE to be higher
amongst people seeking care in private hospitals. This
could be another factor that may explain the rela-
tively high incidence of CHE even where user fees
have been removed, given the inadequate quality of
services in public facilities (due to shortages of drugs
and medical services), individuals are compelled to
seek better care elsewhere [49].
The review underscores the role of the type of ill-

ness in CHE. Consistent with other studies that have
shown the impact of non-communicable chronic ill-
nesses [25, 69], this review also notes that chronic ill-
nesses contribute to a high risk of CHE [70–72].
Putting into consideration that infectious disease like
HIV, TB and malaria are highly prevalent in Africa
and have the highest incidence of CHE. This poten-
tially poses a double burden on the households that
are affected by both, thus driving the incidence of
CHE further up. We observe that the time on ART
decreases the risk of CHE; meaning that, patients who
can access continuous ART treatment can be more fi-
nancially secure [45]. However, if the main income
earner is the one affected, time on ART increases the
risk of CHE [54]. Contrary to the notion of collabora-
tive HIV/TB services, we note that in case of TB care,
households with HIV patients are more likely to incur
CHE than those not affected by HIV because of the
double disease burden [50].
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Unlike in developed countries where health insur-
ance is protective of CHE, this review emphasises in-
formal social networks and mutual organisation
common in the African setup, which help households
to cope with costs. However, the review is inconclu-
sive about the effect of formal health insurance in re-
ducing CHE in SSA. There are nuances on the size
of the household as a predictor of CHE. Although a
larger household size is associated with higher CHE,
households with more working adults are less likely
to incur CHE [53] perhaps supporting the economies
of scale argument [43]. Furthermore, it is also noted
that smaller households have an increased risk of
CHE which reflects a smaller support network from
which financial assistance can be sort [45]. Elderly
members in the household are seen to increase the
risk of CHE [30] unlike children less than 5 years
despite both being vulnerable to illnesses. This could
be due to the fact that the elderly tends to be also
income earners, thus when ill, there is dual burden
unlike children who are under care of an elder. This
is consistent with findings in other studies [73].
Distance to the health facility is associated with an

increased likelihood of CHE, highlighting the signifi-
cance of distance in increasing cost of access to
health care [49]. Households in rural areas are also
seen to experience higher CHE relative to those in
urban areas excluding slum dwellers. Similar findings
are observed in studies in Vietnam, Thailand and
Serbia [6, 73, 74].
We observe that women are more likely to incur

CHE due to their low financial status [43, 54]. In
addition, we note that domestic violence against
women increases the likelihood of experiencing CHE
[51], given women’s welfare is vital to the household
and injustice against them affects their income contri-
bution, health and well-being [51].
Contrary to the notion that health payments have a

higher impact in countries where poverty is high [3],
we observe variations in the level of impoverishments
in relation to the poverty head count before health
payments. For instance, in Uganda, the level of pov-
erty before health care payment was low, but the
proportion of households impoverished as a result of
health payment was higher than in all other coun-
tries. The proportion of households impoverished
was seen to increase over time across the various
countries, with the rapidly increasing population in
Africa where the majority live below the poverty line;
more people could be pushed into poverty if the
right financial protection measures are not put in
place. It is inconclusive if impoverishment due to
health care payments was permanent or transitory as
no study in in this review provided for that. An

answer to this could however be given using panel
data which are only limited available at a national
scale in SSA.

Conclusions
Overall, we observe that CHE and impoverishment are
pervasive across all Sub-Saharan African countries, and
the magnitude varies across and within countries and over
time. The factors that keep CHE higher vary across the
countries and are seen to cut across various socio-eco-
nomic and demographic characteristics including eco-
nomic status, type of health care provider, type of disease,
household size, geographical location and social support
schemes/network.

Implication for research
This review underscores the importance of studies that
assess CHE in SSA, and we notice the increased interest
in this area given the rise in number of studies over
time. However, we observe that majority of the studies
were cross sectional, thus not sufficient for overtime
analysis. Further research in SSA would be more benefi-
cial if panel data were utilised to facilitate continuous
monitoring of trends and robust over-time analysis on
CHE and impoverishment.

Implications for policy
Social protection interventions in Africa have primarily
focused on the supply side through subsidising drugs,
removal of user fees or provision of free health care,
and most recently, expansion of social insurance
schemes. However, this review has shown that most of
these do not necessarily protect households from CHE
due to other related non-medical costs like transport
and food. The review emphasised on the role of infor-
mal social networks which are common in Africa like
merry go round/mutual organisations and, hence, the
need to explore policy innovations through these social
networks, like insurance packages for informal/mutual
groups. This review further highlights specific illnesses
that drive CHE. In light of this, it is paramount for SSA
countries to consider comprehensive and integrated
health financing policies that cut across diseases, as this
could help to draw synergies and efficiencies across dis-
ease areas and deal with possible dual disease burden.
In addition, this review has paid specific attention to
groups that are not financially autonomous. The fact
that CHE was seen to be higher amongst the poor is an
indication that the measures put in place have not been
effective in protecting the poor. Given the context,
there is a need to strengthen the social protection pol-
icies such that they are more holistic and effective in
protecting the most vulnerable of population from cata-
strophic and impoverishing effects of health payments.
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Appendix 3
Table 6 Data extracted from articles: Incidence and intensity of CHE and impoverishment reported in various articles
No. Author County Primary

outcome
Threshold Incidence range Intensity range Poverty

Line
Poverty
Head
count

HHs
Impoverished

Out of
Pocket
expenditure

Type of
costs

Inpatient &
Outpatient
costs

1 (Xu et al.,
2006) [47,
48]

Kenya CHE &
Impoverishment

40% – Non-
food
Expenditure

40% (4.1) NR $0.5 (28
KES)

30.5 1.5% Direct costs Medical
& Non-
Medical

Inpatient &
Outpatient

2 (Onwujekwe
et al., 2010)
[66]

Nigeria CHE 5% - Non-
food
expenditure

5% (8.2) NR NR NR NR Direct costs Medical
& Non-
Medical

Outpatient

3 (Kwesiga et
al., 2015) [57,
59]

Uganda CHE &
Impoverishment

10% - HH
income

5%, 10%, 15%,
25% (38, 22.8, 15.3,
6.7)

5%, 10%, 15%,
25% (3.8, 2.5 1.7,
0.8)

$1 29% 4.5% Direct costs Medical Outpatient

4 (Akazili et al.,
2017) [65]

Ghana CHE 5% - 20%
HH
expenditure
10% - 40%
Non-food
expenditure

5%,10%,15%,20% -
HH Income, (11,
5.16, 3.39,2.56)
10%, 20%, 30%,
40% - Non-food
expenditure (10.7,
4.91, 3.17, 2.43)

5%,10%,15%,20%
- HH Income,
(1.83, 1.47, 1.26,
1.11) 10%, 20%,
40% -Non-food
expenditure
(3.39, 2.68, 2.01)

NR NR NR Direct costs Medical Inpatient &
Outpatient

5 (Laokri et al.,
2014) [40]

Benin CHE 10% - HH
income

5%, 10%, 15%,
20%, 25% (88.6,
71.8, 58, 45.7, 36.3)

5%, 10%, 15%,
20%, 25% (12.8,
7.8, 2.8, 2.2, 7.2)

NR NR NR Direct costs Medical Outpatient

6 (Barasa et al.,
2017) [52]

Kenya CHE &
Impoverishment

40% – Non-
food
Expenditure

40% (6.58) 40% (5.73) $0.75
(29.13
Urban,
15.62
Rural
per
month)

68.21 1.6% Direct costs Medical
& Non-
Medical

Inpatient &
Outpatient

7 (Ichoku and
Fonta, 2009)
[41]

Nigeria CHE &
Impoverishment

10%, 30%,
40% - HH
expenditure

2.5%, 5%, 10%,
15%, 20%,
30%,40% (47.8,
38.8, 22.7, 13.6, 9,
3.5, 1.7)

2.5%, 10%, 15%,
20%, 30%,40%
(6.2, 5.8, 4.7, 3.6,
2.8, 1.5, 0.9)

$22.2
per
month

72 2.6% NR NR NR

8 (Chuma and
Maina, 2012)
[60]

Kenya CHE &
Impoverishment

10% - HH
expenditure
& 40% -
Non-food
expenditure

10%, 25%, 40%
(15.5, 16, 11.4)

10%, 25%, 40%
(11, 27.2, 25.4)

$0.5
(1257
KES per
month)

57.6 2.7% Direct costs Medical Inpatient &
Outpatient

9 (Buigut et al.,
2015) [53]

Kenya CHE 10% HH
income

10%, 15%, 20%,
30% (22.8, 4.11,
2.7, 1.55)

NR NR NR NR Direct costs Medical
& Non-
Medical

Outpatient

10 (Su et al.,
2006) [44]

Burkina
Faso

CHE 40% – Non-
food
Expenditure

20%, 30%, 40%
(15.12, 10.59, 8.66)

NR NR NR NR Direct costs Medical
& Non-
Medical

Inpatient &
Outpatient

11 (Sene and
Cisse, 2015)
[30]

Senegal CHE &
Impoverishment

10% - HH
expenditure

5%, 10%, 15%,20%,
25% (16.2, 6.26,
2.33, 1.38, 0.87)

NR $1 48.14 1.4% Direct costs Medical
& Non-
Medical

Inpatient &
Outpatient

12 (Dyer et al.,
2013) [45]

South Africa CHE 40% – Non-
food
Expenditure

40% (22) NR NR NR NR Direct &
Indirect
costs

Medical
& Non-
Medical

Outpatient

13 (Brinda et al.,
2014) [51]

Tanzania CHE 40% – Non-
food
Expenditure

40% (18) NR NR NR NR Direct costs Medical Inpatient &
Outpatient

14 Masiye et al.,
2016) [49]

Zambia CHE 10% - HH
income &
40% - Non-
food
expenditure

10%, 40% (11.2,
9.3)

NR NR NR NR Direct costs Medical
& Non-
Medical

Outpatient

15 (Arsenault et
al., 2013) [55]

Mali CHE 10% - HH
income

5%, 10%, 15%
(53.5, 33.5, 20.7)

NR NR NR NR Direct costs Medical
& Non-
Medical

Outpatient

16 (Okoronkwo
et al., 2015)
[72]

Nigeria CHE 30% – Non-
food
Expenditure

30% (45) NR NR NR NR Direct costs Medical
& Non-
Medical

Outpatient

17 Ughasoro et
al., 2014) [73]

Nigeria CHE 40% – Non-
food
Expenditure

40% (Inpatient-
63.6, Outpatient
34.1)

NR NR NR NR Direct costs Medical
& Non-
Medical

Inpatient &
Outpatient

18 (Mills et al.,
2012) [14]

Ghana;
South
Africa;
Tanzania

CHE 40% – Non-
food
Expenditure

40% (Ghana-2.43,
Tanzania-1.52,
South Africa-0.09)

NR NR NR NR Direct costs NR NR
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Table 6 Data extracted from articles: Incidence and intensity of CHE and impoverishment reported in various articles (Continued)
No. Author County Primary

outcome
Threshold Incidence range Intensity range Poverty

Line
Poverty
Head
count

HHs
Impoverished

Out of
Pocket
expenditure

Type of
costs

Inpatient &
Outpatient
costs

19 (Onwujekwe
et al., 2012)
[64]

Nigeria CHE 40% – Non-
food
Expenditure

5%, 40% (57, 27) NR NR NR NR Direct costs Not
indicated

Inpatient &
Outpatient

20 (Onwujekwe
et al., 2009)
[62]

Nigeria CHE 40% – Non-
food
Expenditure

40% (9.8) NR NR NR NR Direct costs Medical
& Non-
Medical

Outpatient

21 (Onwujekwe
et al., 2016)
[38]

Nigeria CHE 40% – Non-
food
Expenditure

10%, 40%
(Inpatient-100,
40.3: Outpatient-
94.3, 7.7)

NR NR NR NR Direct costs Medical
& Non-
Medical

Inpatient &
Outpatient

22 (Akinkugbe
et al., 2012)
[16]

Botswana,
Lesotho

CHE &
Impoverishment

20% Non-
food
Expenditure
& 40% –
Non-food
Expenditure

20%, 40%
(Botswana-11.1,
3.22: Lesotho-7.43,
1.25)

NR NR NR NR Direct costs Medical
& Non-
Medical

Not
indicated

23 (Castillo-
Riquelme et
al., 2008) [69]

South Africa CHE 10% - HH
income &
40% - Non-
food
expenditure

10%, 40%
(Mozambique-32,
34; Kwazulu Natal-
11.4, 12.5;
Mpumalanga-10.2,
9)

NR NR NR NR Direct &
Indirect
costs

Medical Inpatient &
Outpatient

24 (Ukwaja et
al., 2013) [46,
50]

Nigeria CHE 10% - HH
income &
40% - Non-
food
expenditure

10%, 15%, 25%,
40% (65, 84, 68,
44)

10%, 15%, 25%,
40% (6, 12.3, 10.7,
8.3)

NR NR NR Direct costs Medical
& Non-
Medical

Outpatient

25 (Mchenga et
al., 2017) [37]

Malawi CHE &
Impoverishment

10% - Non-
food
expenditure
& 40% -
Non-food
expenditure

10%, 20%, 30%,
40% (9.37, 3.41,
1.6, 0.7)

10%, 20%, 30%,
40% (1.01, 0.43,
0.2, 0.08)

$0.6
(K37002
Per
annum)

51.9 0.9% Direct costs Not
Indicated

Not
indicated

26 (Ichoku et al.,
2009) [36]

Nigeria CHE &
Impoverishment

5% - HH
expenditure
& 10% HH
expenditure

5%, 10% (29,
21.75)

5%, 10% (5.67,
4.4)

$1
(N2900
per
month)

61 4.1% Direct costs Medical
& Non-
Medical

Outpatient

27 (Ilunga-
Ilunga et al.,
2015) [39]

Democratic
Republic of
Congo

CHE 10% - HH
expenditure
& 40% -
Non-food
expenditure

10%, 40% (65.3,
94.7)

NR NR NR NR Direct costs Not
Indicated

Inpatient

28 (Adisa, 2015)
[43]

Nigeria CHE 10% - HH
expenditure

10% (9.61) NR NR NR NR Direct costs Medical Inpatient &
Outpatient

29 (Cleary et al.,
2013) [56]

South Africa CHE 10% - HH
expenditure

10% (All 39.35 ~
TB-32.9, ART- 22.7,
CEOC-66.1)

NR NR NR NR Direct costs Medical
& Non-
Medical

Inpatient &
Outpatient

30 (Ataguba,
2012) [42]

Nigeria CHE 10% - HH
expenditure
& 40% -
Non-food
expenditure

10%, 15%, 20%,
40% (25.4, 19.6,
15.6, 17.2)

10%, 15%, 20%,
40% (6.01, 4.9,
4.02, 4.9)

NR NR NR Direct costs Medical Not
Indicated

31 (Counts and
Skordis-
Worrall,
2016) [71]

Tanzania CHE 40% – Non-
food
Expenditure

40% (Affected-7.5,
Un affected - 6.7)

NR NR NR NR Direct costs Medical
& Non-
Medical

Inpatient &
Outpatient

32 (Wang et al.,
2016) [58]

Malawi CHE &
Impoverishment

10% - Non-
food
expenditure
& 40% -
Non-food
expenditure

10%, 25%, 40%
(21.3, 10.7, 4.5)

NR $1.25 44.7 1.7% Direct costs
& Indirect
costs

Medical
& Non-
Medical

Outpatient

33 (Beaulière et
al., 2010) [54,
74]

Côte
d'Ivoire

CHE 40% – Non-
food
Expenditure

10%, 20%, 40%
(50, 28, 12)

NR NR NR NR Direct costs Medical
& Non-
Medical

Outpatient

34 (Xu et al.,
2006a) [47]

Uganda CHE 40% – Non-
food
Expenditure

40% (1997-4.82,
2000-3.15, 2003-2.92)

NR NR NR NR Direct costs Medical Not
indicated
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